In contrast to Fe(BTC) (BTC: 1,3,5-benzenetricarboxylate), the crystal structure of Cu 3 (BTC) 2 , a commercial metal organic framework widely used as solid catalyst, collapses when contacted with thiols under mild reaction conditions forming copper nanoparticles.
Introduction
Metal Organic Frameworks (MOFs) have received much current interest in recent years due to their fascinating properties in gas storage [1] and heterogeneous catalysis. [2] Specifically, copper based MOFs namely Cu 3 (BTC) 2 is one of the beststudied MOFs whose crystal structure has been reported in 1999 and also named as HKUST-1. [3] Since its origin many research works have been carried out with this MOF. For instance, Cu 3 (BTC) 2 have been used widely as heterogeneous catalysts in acetalization of aldehydes with methanol, [4] quinoline synthesis, [5] -pinene oxide rearrangement, [6] trimethylsilylazide addition to carbonyl compounds, [7] oxidation of benzylic compounds with t-butylhydroperoxide, [8] ring opening of epoxides with methanol, [9] alkylation of amines with dimethyl carbonate, [10] and cycloaddition of phenylacetylene with benzyl azide among other reactions. [11] Considering that the use of MOFs as solid catalysts is a field of growing importance and the ample use of Cu 3 (BTC) 2 as solid catalysts, it is of interest to delineate the scope and conditions in which this material can be used in catalysis.
Results and Discussion
As a part of our ongoing investigations on the performance of MOFs as heterogeneous catalysts, [4, 9, 10, 12] we were interested in studying the formation of C-S bond through the nucleophilic addition of thiophenol to aryl halides using Cu 3 (BTC) 2 as a catalyst. It has been already reported in the literature that Cu(II) ions catalyze this particular reaction with very good yield and selectivity. [13] Based on the precedents showing the paralellism between homogeneous metal salts and MOFs, [2, 14] we anticipated that Cu 3 (BTC) 2 should perform similarly. More specifically, we wanted to carry out the formation of C-S bonds using phenyl sulfide catalyzed by Cu 3 (BTC) 2 avoiding the formation of diphenyldisulfide that is the product obtained with high yields when related Fe(BTC) is used as catalyst under aerobic conditions. [12] Scheme 1 summarized the objective of our study. Scheme 1. Attempted cross-coupling to form diphenyldisulfide and observation of thiol oxidation leading to disulfide.
To our surprise, the reaction towards our target C-S product did not occur. The only product observed was the corresponding disulfide in a small amount (18 % conversion) as shown in Scheme 1. On the other hand, 4 % conversion of 2 was noticed towards the formation of 1,2-dithiolane. These low conversions are a consequence of the fact that Cu 3 (BTC) 2 is not acting a catalyst but as reagent. Thus, we observed a change in the characteristic colour of Cu 3 (BTC) 2 size of copper when 2 is used as reducing agent can be rationalized considering that compound 2, in contrast to thiophenol 1, has two thiol groups and the S/Cu ratio using 2 is, therefore, twice as high that of compound 1. Overall, XRD shows that Cu 3 (BTC) 2 is unstable in the presence of thiols and is transformed by destroying its crystal structure probably into Cu metal and the ligand. shown in Figure 4 is a reflection of the samller particle size of copper nanoparticles when Cu 3 (BTC) 2, is reduced by dithiol 2 due to the twice as large S/Cu ratio.
The differences between the CO absorption IR spectra resulting after the treatment of Cu 3 (BTC) 2 with 1 or 2 are again compatible with the smaller particle size of the Cu nanoparticles formed that shifts the CO wavenumber to lower values as the nanoparticle size decreases.
EPR spectra were measured for Cu 3 (BTC) 2 and 1 and 2 treated with Cu 3 (BTC) 2 .
The observed patterns are presented in Figure 5 . 
Conclusions
The present study highlights that Cu 3 (BTC) 2 is not compatible with thiols since it becomes transformed into copper metal nanoparticles. Our results are relevant in dileneating the substrates and conditions in which Cu 3 (BTC) 2 , one of the most studied MOF, can be used as heterogeneous catalysts due to its chemical instability against the reagents. In addition, the formation of copper nanoparticles (probably coordinated to phenylthio ligands) could be of potential use in catalysis and this will be reported in due course of time.
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Experimental Section

Materials
Basolite C 300 MOF, thiophenol and 1,3-propanedithiol used in the present study was purchased from Sigma Aldrich and used as received. Solvents used in the present study were purchased from Sigma Aldrich.
Characterization techniques
Powder XRD diffraction patterns were recorded in the refraction mode using a Philips X'Pert diffractometer using the CuK  radiation ( = 
